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1 Appendix A: Model summary

The equilibrium of the model consists of following nonlinear equations.

E; {Mt,t+l (Hljjrl)} =1, (1)

where R; is the gross short-term interest rate; II; = P;/P;_; is the gross inflation

* Euler equation

rate; M; ;1 is the stochastic discount factor:

C -
Mt,t+1 - ,5 (%tl) ’ (2)

where C denotes composite consumption; g and 1/ are the subjective discount

factor and the intertemporal elasticity of substitution, respectively.

¢ Gross wage inflation

t = Ht/ (3)

where w; = W;/ Py is the real wage; IT = W;/W;_; is the gross wage inflation rate.

¢ New Keynesian Phillips Curve for wages
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where N denotes composite labor; &4, 1/7, x are the elasticity of substitution among
differentiated types of labor, the elasticity of labor supply, and the weight of work-

ing in the per-period flow utility, respectively; ®(-) is the wage adjustment cost:

q)(x):(Pw <exp(—¢w(X—ﬁ))+l[Jw<X—ﬁ)—1>I (5)
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where ¢, is the level parameter and ¢, is the asymmetry parameter. If ¢, > 0, the
wage adjustment cost is asymmetric. In particular, the cost to lower a wage relative
to the reference wage is higher than to increase it by the same amount. When ¢,

approaches 0, this function becomes a symmetric quadratic function

Note that when ¢, = 0 and &, — oo, equation (4) becomes a standard marginal

rate of substitution between labor and consumption

The New Keynesian Phillips curve
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where Y denotes aggregate output; Z is the technology shock:

In(Z:) = pzIn(Zi—1) +ezy, )

eze ~ iid N (0,063),
and I'(-) is the price adjustment cost function:

exp (=9, (x—T0) ) + ¢, (x—IT) — 1
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where ¢,/ ¢, are parameters that determines the level and the asymmetry of price
adjustment costs. If ¢, > 0, the price adjustment cost is asymmetric. Particularly,

the cost to lower a price relative to the reference price is higher than to increase it by



the same amount. The linex function nests the symmetric quadratic cost when ¢,

approaches 0, i.e., it becomes a quadratic function
gbp =\ 2
I'(x)=—= (x—1I)".

() =2 (x-T)

Taylor rule

[ GDP\® (11,0
Ri=R <GDP*) (H_> ©)

where GDP; = C; denotes the gross domestic product (GDP); GDP* and IT* denote
the target GDP and inflation, respectively; R* denotes the intercept of the Taylor
rule; ¢, ¢, represents how aggressive the central bank responds to stabilizing in-

flation and output.

Aggregate output
Yi = ZiNy, (10)

The resource constraint

Ct = (1 —-T (Ht)) Yt — thtq) (H?}) . (11)

The equilibrium of the model is governed by the system of seven nonlinear difference

equations (1), (3), (4), (6), (9), (10), (11) with respect to seven variables w;, C;, Ry, I, IT{,

Nt, and Yt.

2  Appendix B: Deriving the New Keynesian Phillips Curve for wages

We can write household /’s problem in the following Bellman equation:
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subject to
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Let A/! and A2 be the Lagrangian multipliers for the budget constraint and the labor

demand at time ¢, respectively. The first-order conditions include
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The envelope theorem implies:
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Equation (18) can be simplified to
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Equation (19) becomes
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In a symmetric equilibrium the optimal wage setting becomes the wage Phillips curve:
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and the optimality condition for bonds satisfies:

R
E; {Mt,tﬂ (Ht;)} =1,

(26)

(27)

where w; = W;/P; is the real wage, II}" = W;/W;_; is the gross wage inflation, I1; =



P;/ P;_1 is the gross (price ) inflation rate, and the stochastic discount factor is given by

C -
M1 =B (%1) . (28)
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